Structural characterization of membrane insertion of M13 procoat, M13 coat, and Pf3 coat proteins.
A new, simple, and efficient purification method has been developed for the extremely hydrophobic M13 procoat, M13 coat, and Pf3 coat proteins. Homogeneous preparations were obtained in 2-propanol/0.1% TFA, where M13 coat protein is found to be dissolved in a monomeric form, and the two other proteins as dimers or trimers. The conformations of these particular proteins in different environments have been determined by circular dichroism and infrared spectroscopy. In organic solvents, the proteins adopt a conformation with an average helix content of 90%. In lipid bilayers composed of phosphatidylcholine and phosphatidylglycerol lipids, the average helix content is 50% for M13 procoat protein, 60% for M13 coat protein, and 75% for Pf3 coat protein. The orientational order parameter S alpha of the protein helices in planar lipid bilayers have been determined by polarized infrared measurements in the amide I spectral range. The helices of the three proteins are oriented preferentially parallel to the membrane normal, with S alpha = 0.63 for M13 procoat protein, S alpha = 0.58 for Pf3 coat protein, and a distinctly higher value of S alpha = 0.81 for M13 coat protein.